Correlation between the conformational phenotype of p53 and its subcellular location.
In order to obtain insight into the parameters determining the subcellular localization of mutant and wild-type forms of p53, we analysed the subcellular distribution of p53 in four Balb/c mouse-derived cell lines ranging in their cellular phenotypes from normal (3T3), via minimal transformant (T3T3), to maximally transformed (3T3tx, Meth A). Epitope mapping showed the p53 proteins in 3T3 and in T3T3 cells to be in a wild-type conformation, as they reacted with PAb246, whereas p53 in 3T3tx and in Meth A cells were PAb246 negative and thus displayed a mutant conformation. Despite its reactivity with PAb246, p53 in T3T3 cells had an extended half-life and accumulated to abnormally high levels. We show that the conformationally wild-type p53 in 3T3 and T3T3 cells predominantly localized to the cell nucleus, with about half of it being tightly associated with nuclear structures. In contrast, approximately 60% of mutant p53 in 3T3tx and Meth A cells localized to the cytoplasm, the rest residing in the cell nucleus; all the nuclear p53 in these cells appeared to be structurally bound. The cytoplasmic location of mutant p53 in 3T3tx and Meth A cells was not seen by immunofluorescence microscopic analysis, and required cell fractionation for its detection. Both cytoplasmic and nuclear p53 of the mutant phenotype bound to hsc proteins with a similar stoichiometry, suggesting that hsc binding is not directly related to the subcellular distribution of these proteins. We suggest that the conformational phenotype of p53 is a major determinant of its subcellular location.